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VFNTTLATION DEVICE ADJUSTED AND CONTROLLED 



AUTOMATICALLY WITH MOVEMENT OF HUMAN BODY 

This invention relates to a ventilation device which can 

5 automatically turn on. turn off. adjust the discharging time, direction and 
conditions of air while detecting the presence, position Of human bodies 
in the area to be ventilated. 

The indoor ventilation devices of conventional air conditioners or 
the ventilation devices of general purpose electric fans usually use a set of 

10 control blades which can be manipulated manually or automatically to 
adjust the discharging direction of air. The direction in which air is 
discharged, however, can not be modulated to follow along the movement 
of human body. In other words, the direction either is fixed or keeps 
moving to and fro within a certain area. This may cause unnecessary 

15 power consumption when no person is in the area to be ventilated, or 
only those in tiie area can enjoy the air flow. When the power of an air 
con<Utioner or a cooler/heater is turned on. the indoor temperamre in the 
area to be ventilated can not be uniformly warmed up or cooled down 
immediately, and people who stay in the area may feel sudden cool or 

20 sudden warm as they walk around. It takes time and consumes energy to 
achieve uniform temperature in the entire area. Furthermore, people 
may have their preferred temperatures and discharging conditions ~ that 
is. the fixed temperature and discharging intensity can not meet their 
respective preferences. Economically, to save energy, it is not necessary 

25 to cool/warm the whole room. In fact, as long as the ventilation device 



follows the movements of human bodies and discharges air relating to 
people's preferred intensities, temperatures and (relative) humidities of 
discharged air, the ventilation requirements are met. Even when there 
are several persons in the ventilating area, the ventilation device can 

5 direct discharged air toward them respectively, instead of purposelessly 
discharging air with the same speed through the whole area. 
Additionally, the power of the ventilation device automatically will turn 
on as people enter the ventilating area and tum off as they leave the 
ventilating area. The intensity of the discharging air that follows the 

10 movement of the human body varies with the person's preference and the 
distance from the air source to the person. Thus the speed of airflow that 
reaches die position of the person is just what is required. According to 
the present invention the above mentioned operations are all automatic 
and fulfils the energy saving policy. 

15 Moreover, the ventilation outlets of the conventional air 

conditioners are usually left open. When the air conditioner is not in use, 
the outlets collect dust and insects: and as the air conditioner is turned on 
the next time, the impurities will be blown oiit into the ventilated area 
and the user feels uncomfortable. Furthermore, if the impurities get into 

20 the heat exchanger, they will cause a negative effect on the efficiency of 
the heat exchanger. Thereby, it is necessary to close all die ventilation 
outiets while not in use to keep the air conditioner clean and efficient. 

To solve these mentioned problems, the present invention mainly 
provides a ventilation device which can automatically tum on, tum off, 

25 and modulate the direction of discharged air according to the presence 



and position of the human bodies in the area to be ventilated. 

The second object of this invention is to provide a ventilation 
device which can modulate the direction and intensity of discharged air 
based on the individual preference of the user and based upon the distance 
5 between the user to the device. 

The third object of this invention is to provide a ventilation device 
which enables the discharging conditions (fixed or varying intensity, 
temperature, and humidity of the discharged air, direct or indirect 
blowing, etc.) and duration of discharged air to be modulated based on 
10 Uie user's respective requirement. 

The fourth object of this invention enables the ventilation device, 
while power is off. to close all the ventilation outlets to avoid dust 
entering the device. 

The fifth object of the present invention is to provide a ventilating 
15 device having a human sensor positioned at a horizontal-movable grilles 
and can integrally follow the swing to detect and measure the presence 
and position of human body. 

The sixth object of the present invention is to provide a ventilating 
device able to discharge air directly toward the physical position of 
20 human body or discharge air around a person and avoid direct air 
discharging toward hiunan body. 

To achieve the above mentioned objects, the ventilation device of 
this invention includes an air source, a user input imit, a sensor unit and a 
group of control units to control the operation of the air source, to var\' 
25 the speed of the air source, and to control the discharging conditions and 



the direction of discharged air according to user^s requirement. The 
sensor unit detects/measures the presence, number and position of human 
bodies in the ventilating area, and then operates the control units to tum 
on the air source and related control units when the first person gets in 

5 the ventilating area and to tum them off while the last person leaves the 
area. When the control units are on, the discharging direction and 
intensity are modulated based on the location of the user. The sensor 
units further trace or follow the human bodies which enable the control 
units to provide the required ventilation. When the ventilation device 

10 stops operating, the outlets are closed as well to avoid dust and 
impurities. The sensor units can be positioned at a horizontal-movable 
grilles to integrally scan and detect with the grilles the position of human 
body. 

This invention will be best understood from the following 
15 descriptions of specific embodiments when read in connection with the 
accompanying drawings. 

FIG. 1 is a diagram illustrating the basic stracture of this 
invention. 

FIG. 2 is an embodiment of an electrical circuit structure 
20 illustrating a sensor unit and a controller of this invention. 

FIG. 3 is a diagram illustrating the structure and function of a first 
embodiment of this invention. 

FIG. 4 is a diagram illustrating a variation of the first embodiment 
of this invention: wherein, the air source and the control device can blow 
25 air with respective temperatures. 



FIG. 5 is a sectional view in the position 5-5 of FIG. 4, 

FIG. 6 is a diagram illustrating another variation of the first 
embodiment of this invention: wherein, the control device controls the 
quantity and direction of discharged air. 
5 FIG. 7 is a diagram illustrating further variation of the first 

embodiment; wherein, the control device controls the discharging 
direction of discharged air. 

FIG. 8 is a sectional view in the position of 8-8 of FIG. 7. 

FIG. 9 is a diagram illustrating die structure and function of 
10 embodiment of FIG. 9 of this invention. 

FIG. 10 is a diagram illustrating further variation of the control 
device of the embodiment of FIG. 9 of this invention. 

FIG. 11 is a diagram illustrating a sensor unit of an embodiment of 
this invention. 

15 FIG. 12 is a diagram illustrating the function of the sensor unit of 

the embodiment of FIG. 10 which distinguishes the position of the human 
body, 

FIG. 13 is a diagram illustrating the outward appearance of 
another embodiment having a human sensor positions at horizontal 
20 movable grilles. 

FIG. 14 is a diagram illustrating the function of sensor unit of the 
embodiment of FIG. 13. 

FIG. 15 is a diagram illustrating the ventilating function of 
regulating the discharging air toward the human body of embodiment of 
25 FIG. 13. 

5 



FIG. 16 is a diagram illustrating the ventilating function of 
embodiment of FIG. 13 for regulating the discharging air around the. 
physical position of human body and avoiding direct air discharging. 

As FIG. 1 shows, a ventilation device T of this invention mainly 

5 comprises of an air source 1, a sensor unit 3, and a control device 2 to 
control the ON/OFF of the air source and to vary the speed of the air 
source 1 and to modulate tiie condition and direction of discharged ain 
The sensor unit 3 is to detect/measure if tiiere are any users Pi, P2 in the 
ventilating area R and their locations. If the sensor unit 3 senses a person 

10 in the area, sensor unit 3 sends message to a controller 20 (such as a 
microcomputer), which tums on the air source 1 and the control device 
2. and modulates the direction and intensity of the discharged air based 
on the location of the users. As shown in the FIG. L air source blows 
gentie intensity airflow Wl to the user PI who is close to the air source 

IS I, and strong intensity airflow W2 to the user P2 who is far from the air 
source 1. When no person is sensed in the ventilating area, it enables the 
air source 1 and the control device 2 to be turned off. The sensor unit 3, 
furthermore, can follow a specific user and enable the control device 2 to 
provide specific airflow requested by the user. For example, when two 

20 users PI, P2 use the controller 20 to set respective requirements for 
cooler or warmer air, the air source 1 will generate the required air with 
fixed temperature and humidity, and the control device 2 will follow the- 
users PI, P2 and provide stronger intensity airflow for a longer time, 
and gentle intensity airflow for a shorter time respectively. 

25 Alternatively, the air source 1 will separately provide the users PI, P2 

6 



with discharged air of different temperatures and humidities. The 
structure and function of the above mentioned device will be described in 
detail with the following embodiments. 

FIG- 2 shows a basic structure of an electric circuit of an 

5 embodiment of this invention including the sensor unit 3 and the 
controller 20. The sensor unit 3 consists of one or several sensors 39 
(only one sensor is shown in the figure) directed to respective sensing 
areas. The sensor 39 can be a prior art senson such as a pyroelectric- 
infrared sensor to sense the infrared radiation Pr of human body. The 

10 output signals from the sensor generate pulse signals through the 
amplification of an amplifier 391 and the check of a comparator 392, and 
then to an inverter 393 (it can be omitted) which provides signals to the 
controller 20. The controller 20 generates intermpt signals, and finally 
the air source 1 and the control device 2 start to execute the required 

15 work based on the programming of unlisted software program. 

FIG. 3 shows the structure and function of a first embodiment of 
this invention. The air source 1 mainly includes a fan which, based on 
the control of the controller 20, generates an adequate quantity of air W. 
The control device 2 includes a number of flow-conduits 22 which direct 

20 discharged air to the ventilating areas Al, A2. A3, A4, A5, etc. 
respectively. Each flow-conduit 22 has a control valve 21 which, under 
the control of the controller 20, modulates the ventilating volume of air 
discharged through each flow-conduit 22. Each valve can fully open to 
provide a large quantity of airflow Wf, half open or open with any 

25 degree to provide a smaller quantity of airflow Wn, or each valve can be- 



totally closed. The sensor unit 3 has as many transmitters 311, 312, 313, 
314, 315, etc. as the number of the flow-conduits 22, the transmitters 
may be of ultrasonic-wave, infrared rays, or a laser units. Each 
transmitter corresponds to each flow-conduit 22 of the ventilating areas 
5 Al, A2, A3, A4, A5, etc., and consequently, each transminer can send 
encoded signals to one ventilating area. For example, when there is a 
person Pf in the area A2, the signals sent from the transmitter 312 are 
reflected by the person Pf, received by a receiver 32 and judged by die 
controller 20 which can detect the user Pf and the distance Df in the area 
10 A2: and, a strong intensity airflow Wf will be blown out consequentiy. A 
mild intensity airflow Wn will be sent out to a user Pn in the shorter 
distance Dn of the area A4. The control device 2 controls each flow- 
conduit 22 corresponding with the movement of the people. Therefore, 
it follows people wherever they move, and provides an economical 
15 ON/OFF and ventilation; and whenever no person is present in the 
ventilating areas, die control device 2 controls and turns off the air 
source I. The controller 20 also has a user's interface which enables the 
user to input the required ventilation conditions such as speed, 
temperature, and humidity of discharged air, natural-wind simulation, 
20 airflow discharged directiy toward the users or around the users, etc. 
The sensor unit 3 will follow the user and enable the control device 2 to 
provide adequate airflow based on the spedflc requirements. For- 
example, when a unshown user in the area A 1 uses a user^s interface 29 
through a wiring or wireless control to input the specified ventilation 
25 requirement, the air source 1 and the volume-control valve 21 

8 



corresponding to the area Al will be adequately controlled by the 
controller 20, and consequently, the area Al will get the needed 
ventilation. When the user moves from the area Al to the area A2. the 
leceivar 32 senses that the signal from reflectioii transmitter 311 

5 disappears, and that the signal from transmitter 312 commences. As a 
result, the ventilation in the area Al stops and that in the area A2 
commences. If the user's requirement is not to ventilate directly but 
nearby, then to the user in the area A2, the control unit 2 controls the 
ventilation to have air flowing in area Al and A3 or an upper zone 

10 beyond the user instead. 

A natural-wind simulation can be achieved by controlling the air 
source 1 and the control valves 21 in a preset mode in which parameters 
are recorded and digitized from a natural wind environment. Therefore, 
the user can select the mode and enjoy a simulated natural wind. 

15 FIG. 4 illustrates an embodiment of the invention where the air 

with different temperatures is discharged into different portions of the 
ventilation area, respectively, based on the controls of the air source 1 
and the control device 2 of the above mentioned embodiment. FIG. 5 is a 
sectional view taken in the position 5-5 of FIG. 4. The air source 1 in the 

20 embodiment of FIGS. 4 and 5 includes a fan 11 where the generated air 
flows through a heat exchanger 42. Then the aii; with a certain 
temperature and humidity, leaves the heat exchange^r and then is led 
duough the control of each flow-conduit 22 via the control valve 21. 
Each flow-conduit 22 has an air-mixing entrance 23 connected to another 

25 air source 14 which is of different temperature and humidity. Each 

9 



entrance 23 has an air-mixing control valve 231 actuated by the 
controller 20 which can be, for example, fully-closed 231c, a fully-open 
23 If, a half-open 23 Ih or partially open to permit to induce adequate 
quantity of air 140. The air 140 is mixed with air from flow-conduit 22, 

5 thus, the humidi^ is changed, the temperature is modulated and the 
mixed air comprises the discharged or output air 15. Far exsonple, 
through the operation of the heat exchanger 42, the generated air 13 with 
temperature Tl and flow quantity Ql mixes with the air 140 v^tii 
temperature T2 and flow quantity Q2, and obtains a mixed air 15 at 

10 temperature (T1*Q1+T2*Q2)/(Q1+Q2) with flow quantity (Q1+Q2). 
Similarly, when the air 13 with absolute humidity HI and flow quantity 
Ql mixes with the air 140 with absolute humidity H2 and flow quantity 
QZ a mixed air 15 widi absolute humidity (H1*Q1+H2*Q2)/(Q1+Q2) 
will be obtained. Consequentiy, the temperature and humidity of each 

15 mixed or discharged air 15 can be modulated by each flow quantity Ql, 
Q2 where the air 13, 140 pass through each flow-conduit 22 under the 
control of each valve 21, 231. 

FIG. 6 shows another embodiment of this invention where the 
airflow and discharging direction controlled by die control device 2 are 

20 exemplified. The flow output of the air source 1 is controlled by the 
flow-conduit 22 and the control valve 21. Each control valve 21 consists 
of two flaps 211, 212 pivoted on the conduit wall 221 which flaps can be - 
swung synchronously to open/close the conduit 22 as indicated by arrow 
X in the figure. The conduit 22 can be a fully-open CI, fully-closed C2, 

25 a half-open C3 or partially open C4 to allow needed air to flow into the 
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conduit and be directed by the conduit wall 22 and a grille 222 which is 
fixed in the conduit to the specified diiection. 

FIG. 7 shows a further embodiment of the conduit 22 in FIG. 6. 
FIG. 8 is a sectional view in the position 8-8 of FIG. 7. This embodiment 

5 shows that in each conduit 22, in addition to the conduit wall 221 and the 
fixed grille 222 directing to a specified direction (usually it is a specified 
angle in the horizontal plane); there are several parallel movable-grilles 
223 pivoted on the conduit wall 221 by the axles 224, which can direct 
air flowing in another axial direction (for example, the vertical direction) 

10 as indicated by arrow Y. Another function of the movable grilles 223 is 
when they are positioned in the closed state 223c, as shown in FIG. 8, 
dust and impurities can be prevented from entering the device when the 
machine is not in use. 

FIG. 9 is the construction and function of another embodiment of 

15 this invention. In this embodiment, the same controller 20, the user's 
interface 29, the air source 1, the control device 2, and the sensing unit 3 
are included as in the first embodiment indicated in FIG. 2. In this 
embodiment herein, the control device 2 consists of two sets of parallel 
movable-grilles 25 and 26 to regulate air flowing in two perpendicular 

20 directions (for example, horizontal and vertical directions). The sensing 
unit 3 senses a human's existence or presence within an angle A and such 
presence will signal the controller 20 to regulate the air source 1 and the- 
control device 2 for adequate air supply as indicated in the drawing. 
When the sensing unit 3 senses users PI, P2 at the same location in angle 

25 A, the control device 2 discharges airflow Ws to one direction only. If ■ 
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there is more than one person and the persons are in different locations, 
(for example, there is a user P3 in another location) the control device 2 
will then swing the grilles 25 and 26 to direct airflow Wr into area "a" 
with varying direction. Furthermore, the grille 25 can also be at a 
5 closed-position 25c to avoid dust and impurities when the machine is not 
in use. 

FIG. 10 is a modified embodiment of the control device 2 of the 
FIG. 9. This embodiment contains two (or more) sets of movable grilles 
251, 261 and 252, 262, which can swing independendy to cover different 

10 ventilating area Bl and B2, As a result, the whole service or ventilating 
area is expanded, each grille set does not swing with an extended range, 
and the overall efficiency is therefore improved. 

The volume-control valves 21 (FIG. 3, FIG. 4), 211, 212 (HG. 6), 
the mixed-air valve 231 (FIG. 5), and the movable grilles 223 (FIG. 7, 

15 8), 25, 251, 252, 26, 261, 262 (HG. 9, HG. 10) in the above mentioned 
embodiment are actuated by unshown actuation devices (motors, 
solenoids, gears, screws, connecting rods, etc.) controlled by the 
controller 20. The controller 20, basically, is a microcomputer 
consisting of software program to execute the functions mentioned in the 

20 above embodiments; die sensor unit 3 and each actuation device also 
function based on it. These actuation devices and microcomputer can be 
easily obtained by the prior art and need not be described hereinafter. 

FIGS. 11 and 12 show another embodiment of the sensing unit 3 
and its function to distinguish the presence and position of a human body. 

25 The sensing unit 3 contains a sensor 33, such as an infrared sensoi;- 
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combined with a rotatable mirror 34 or muitifaced mirror 35 to scan 
various zones in the area A. The zones can be in one or two dimensions. 
The sensor 33 can also be implemented as a rotatable scanner. For 
example, in the figure, a user PI is sensed at angle 01, and another user 

5 P2 at angle 62. The controller 20 controls the rotation of the mirror 34 
or 35 and also processes the signal sensed through the sensor 33. As FIG. 
12 indicates, the controller 20 processes the detected signal Sd by 
comparing it with a reference signal Sr detected from a region with no 
human presence in range A. The reference si^ial may have included any 

10 fixed thermal source such as a machine, equipment, etc. The controller 
20 will store the reference signals Sr into memory first and delete 
(neglect) the non-person thermal source signal during operation. Thus, 
the signals Sd at angle 01 and 62 will be compared with reference signals 
Sr to see if there is any obvious difference; if there is no obvious 

15 difference, the point Ox of non-person will be ascertained as no person 
present in. 

RG. 13 is a diagram illustrating the outward appearance of 
another embodiment having a human sensor installed at horizontal- 
movable grilles. The ventilating device at this embodiment is an 

20 automatic atmosphere controller which modulates the interior atmosphere 
or is a part of a conventional air conditioner 100. The main machine is 
positioned between an interior space and an exterior space to provide - 
different air controls including circulating the interior ain discharging 
the interior air to an exterior space or sucking the exterior air into an 

25 interior space. A two-way conununication remote-control unit 290 is 
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used to transmit and receive signals between a user and the main machine. 
The main machine 100 has a display unit 290 to display the operating 
status of the main machine. A human sensor 39, can be a pyroelectric * 
infrared sensor, is to detect/measure the presence of human body to 

5 execute the auto ON/OFF. At the left-side and right-side of the fraine 
10, there are inward vents 12 which have blades can be opened or closed. 
At the unshown rear of the frame 10 there are outward vent, which, 
accompanying with the operation of unshown fan positioned at tihe 
interior compartment of the main machine 100 and the open/close of the 

10 blades of the vent can property modulate the intake, discharge and 
circulation of air. Its stmcture and operation are not claimed and need 
not be described in detail at this invention. 

The interior air (retum air) ISA enters, through the upper gaps 
and side gajps of front panels of the main machine 100, the ventilating 

15 device. That air then, through filters and adequate temperature- and 
humidity-adjustment, discharges from oudet 250 as discharged air 25A. 
The outside portion of the outlet 250 equips with a closing device 255 
which can be closed and opened to shut off the outiet while not in use. 
The outiet 250 furtiier equips with a direction-adjustment device which 

20 can adjust the horizontal- and vertical-direction of discharged air 25A. 
The direction-adjustment device includes a set of vertical-movable grilles 
26 which can control the vertical direction of discharged air (as in FIG. - 
14) and a set of horizontal-movable grilles which can control the 
horizontal direction of discharged ain A human sensor 30, can be a 

25 narrow-range pyroelectric infrared sensor, is integrally installed at the 
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horizontal-movable grilles 25. This human sensor 30 follows the swing 
of the horizontal-movable grilles 25 and detects the presence and position 
of the human body at each swing. The signals generated in response to 
the detection can be used to control the direction and duration of 

5 discharging air. Its operation will be further described in FIG. 14. 

HG. 14 is a diagram iliustratibig the function of s^isor 30 of the 
embodiment of FIG. 13. A user input unit 295 is used to receive user's 
requirements including at least mode of discharging air, which contains 
one of at least air discharged direcdy toward person and **follow" the 

10 movement of human body or air discharged "around" a person. This 
requirement, after been received by a controller 20, can be used as a 
reference to modulate the operation and actuation of relative fan motor 
11. the vertical-movable grilles 26 and horizontal-movable grilles 25. A 
human sensor 30 scans, while following the swing of horizontal-movable 

15 grilles 25, at a ventilating area A. At angle Al, it detects as shown in 
FIG. 14 that there's the presence of a person PI and generates a 
corresponding signal. The controller 20, while receiving tiiis signal, if 
the user's requirement of the discharging mode is discharging direcdy 
toward the person and follow the movement of human body, controls the 

20 horizontal-movable grilles 25 to stop the swing for a proper time at the 
angle Al, to provide a discharging airflow Wl directed to the physical 
position of tiie person PI (while the vertical-movable grilles 26 is 
adjusted at a proper direction) for a proper duration. Then the swing 
continues. At angle A2, the human sensor 30 senses that there's a person 

25 P2 present, tb& controller 20 will stop the swing of tiie horizontal-- 
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movable grilles 25 for a proper duration to have airflow W2 discharged 
directly toward the human body P2. The duration of the airflow can be a 
flxed value or be proportionally adjusted according to the number of 
persons present in the ventilating area, i.e., can reduce each stop of swing 

5 while there are many persons in the ventilating area. The operation of 
'follow'* mode of air discharging will be further described in FIG. 15. 

At this embodiment, the number of persons is calculated from 
signals sensed from a round-swing ( a right-scan plus a left-scan), or an 
average of more scans. And the value of the number of persons in the 

10 ventilating area can also be used to determine the required quantity of 
outdoor fresh air to be brought indoors. 

FIG. 15 is a diagram illustrating the ventilating function in 
regulating the discharging air toward a human body. In a scan stardng 
from left to right, the discharged air following the direction of the 

15 movable grilles 25 is moving in a certain speed (SI). While the sensor 30 
(FIG. 14) detects the presence of a person PI, the moving is stopped and 
the airflow WU is discharged directly toward the person PI for a 
duration (S2). Then the horizontal-moving continues (S3). Till detecting 
anotiier person present, the moving stops again and the airflow is 

20 discharged directiy toward the second person. Upon swing to the 
rightmost point, the sensor and grilles scans backward from right to left 
and continues all these operations. 

FIGS. 14 and 16 describe the operation in an "around" mode of air 
discharging. The horizontal-movable grilles 25 (FIG. 14> can be 

25 controlled, while detecting a person PI at the moving (SI), to direct the 
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discharged air from the direction that originally is directly toward a 
person to, through the operation of the vertical-movable grilles 26 (FIG. 
14), a upper portion (S2) or a lower portion (S2') around the person PI 
so that the person PI will not have a direct airflow W12 (or W12') and 

5 yet acknowledge an airflow because ctf the convection. After a proper 
duration, the horizontal-movable grilles 25 continue the swing and also 
the human sensor 30 follows that nooving (S3). While detecting in the 
absence of a person, the vertical-movable grilles 26 direct back to its 
normal position to have a horizontal airflow. The grilles 25 can be 

10 furtiier controlled to stop for a duration (S4) to produce an airflow W14 
around the person PL Then, continues the moving and scanning (S5) till 
a further person is detected. While the moving reaches the rightmost 
point in the ventilating . area the system then swing backward from 
rightmost to leftmost and so does the scan. 

15 Certainly, the revolution of the fan motor 11 (FIG. 14) can be 

controlled and accompanied with the characteristic of the integrally swing 
of the human sensor and the horizontal-movable grilles to achieve the 
•follow" mode of air dischargudg. This can be accomplished tittough: 
while the human sensor 30 detects the presence of a person, the controller 

20 20 will stop the swing of the horizontal-movable grilles 25 and also 
increase the revolution erf the fan motor 11 to provide a larger volume of 
discharged air (or a periodically varying speed of airflow or a simulated 
natural wind). Aftw a proper duration, the revolution of the fan motor 
11 will be changed to an adequate value and continue the swing and scan 

25 till another person is detected. 
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In an "around*' mode of discharging air, if the ventilating area does 
not equip with a set of grilles which direct the vertical direction, it can 
achieve the same effect through modulating the revolution speed of the 
fan motor 11. While the human sensor 30 detects, through following the 

5 swing of the horizcnital-movable grilles 2S, the presence of a human 
body, the controller 20 will modulate the revolution speed of the fan 
motor 11 to change its output volume of the aiiflow from an original 
normal value to an adequate value, that the person will not feel a direct 
air discharging, or simultaneously modulate the swing speed of the 

10 horizontal-movable grilles 25 to enhance the indirect air discharging. 

While the invention has heca described by references to the specific 
embodiments chosen for purposes of illustration, it should be apparent 
that numerous modifications could be made thereto by those skilled in the 
an without departing from the spirit and scope of the invention. 
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CLAIMS 

1. A ventilation device, capable of adjusting and controlling itself 
automatically by detection of movement of a human body in a ventilating 
area comprising: 

5 means for generating air to be dischm-ged; 

means for controlling the operation of said air generating means; 
means for sensing the presence and location of said human body in 
said ventilating area and for generating signals in response to said 
presence and location; 
10 input means for a user to input ventilation requirements of at least 

the direction of discharging air relative to the physical position of said 
user: and 

said controlling means responsive to the signals from said sensing 
means and the user input for discharging air to said user only when said 
15 user is detected in said ventilating area. 

2. A ventilation device, capable of adjusting and controlling itself 
automatically by detection of movement of a human body in a ventilating 
area comprising: 

means for generating air to be discharged; 
20 means for controlling the operation of said air generating means; 

means for sensing the presence and location of said human body in 
said ventilating area and for generatijig signals in response to said- 
presence and location; 

input means for a user to input ventilation requirements of at least 
25 the direction of discharging air including one of directiy toward and 
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indirectly toward the physical posidon of said user; and 

said controlling means responsive to the signals from said sensing 
means and the user input for discharging air to said user only when said 
user is detected in said ventilating area. 
5 3. A device as defined in claim 1, wherein said controlling means 

automatically turns off said air generating means in the absence of a 
human body in said ventilating area. 

4. A device as defined in claim 3 wherein said controlling means 
controls one or more of the temperature, humidity, speed, mode and 

10 direction of said discharged air. 

5. A device as defined in claim 1, wherein said ventilation device 
includes at least one outlet and said controlling means closes said outlet in 
the absence of person detected in said ventilating area to avoid dust or 
impurities from entering said device. 

15 6. A device as defined in claim U wherein said controlling means 

includes at least one flow-conduit for directing the path of discharged air 
therethrough. 

7. A device as defined in claim 6, wherein each flow-conduit 
includes a control valve controlled by said controlling means in a natural 

20 wind mode where control parameters are prerecorded from a natural 
wind environment 

8. A device as defined in claim 6, wherein each flow-conduit- 
contains grilles to further nKxlify said path of discharged air in two axes. 

9. A device as defined in claim 6, wherein each flow-conduit 
25 contains a mixed-air entrance connecting to another soince of air having 
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a different temperature and humidity: 

each said mixed-air entrance including a mixed-air valve operable 
for combining air of different temperatures and for regulating the output 
of temperature and humidity of mixed-air from each flow-conduit. 
5 10. A device as defined in clam L wherein said controlling means 

includes at least a set of movable grilles which can be independently 
moved to provide a discharged air path which covers at least a part of 
said ventilating area based on said location of a human body sensed by 
said sensing means. 

10 II. A device as defined in claim L wherein said sensing means 

includes at least two remote-measuring units to sense said location of said 
human body in different parts of said ventilating area. 

12. A device as defined in claim K wherein said sensing means 
includes remote-measuring units which respectively scan said ventilating 

15 area with a scaiming signal; 

said sensing means receiving a reference signal in the absence of a 
human body in said ventilating area and receiving signals reflected from 
a human body, for comparing with said reference signal said location of a 
human body being based on the difference of said comparison of said 

20 reference signal and said reflected signal. 

13. A device as defined in claim I, wherein said controlling means 
includes at least one flow-conduit for adjusting the volume of discharged' 
air flowing therethrough. 

14. A device as defined in claim 13, wherein said controlling 
25 means includes a control valve for adjusting the volume and direction of 
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discharged air flowing therethrough. 

15. A veniilalion device* capable of adjusting and controlling itself 
automatically by detection of movement of a human body within an area 
to be ventilated comprising: 

5 means for discharging air into the area to be ventilated: 

means for controlling the operation of said air discharging means 
includes at least a first set of movable grilles which can be independently 
moved to regulate the direction of the discharged ain 

means for sensing the presence and location of said human body in 
10 said area and for generating signals in response to said presence and 
location: 

input means for a user to input ventilation requirements of at least 
the direction of discharged air relative to the physical position of said 
user; 

15 said sensing means positions at said first movable grilles and scans 

integrally along with the movable grilles and generates signals in 
response of said scan: and 

said controlling means responsive to the signals from said sensing 
means and the user input for discharging air to said user only when said 

20 user is detected in said ventilating area. 

16. A device as defined in claim 15, wherein said controlling 
means having prestored program for controlling the duration of scan of 
said first movable grilles to adjust the duration of air discharged toward 
person in response to the signals from said sensing means in the presence 

25 of human body. 



17. A device as defined in claim 15. wherein said air discharging 
means includes means for controlling the volume of discharged air 
flowing directly toward person in response to the signals from sensing 
means in the presence of human body. 

5 18. A device as defined in claim 15. wherein said controlling 

means further includes a second set of movable grilles which can be 
moved to regulate the direction of the discharged air flowing nearby and 
avoiding direct toward the physical position of human body in response 
to the signals from said sensing means in the presence of human body and 

10 to the user requirement. 

19. A device as defined in claim 18. wherein said controlling 
means includes means for controlling the volume of discharged air 
flowing indirectly toward the physical position of human body in 
response to the signals from said sensing means in the presence of human 

15 body and to the user requirement. 
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